Increased exposure of hydrophobic surface in molten globule state of alpha-lactalbumin. Fluorescence and hydrophobic photolabeling studies.
The involvement of molten globule state as a distinct intermediate in the denaturation process in proteins is well documented. However, the structural characterization of such an intermediate is far from complete. We have, using fluorescence and fluorescence quenching, studied the molten globule state of bovine alpha-lactalbumin. Unlike the native state, where all the 4 tryptophans are buried in the protein, 2 tryptophans are exposed in the molten globule state. Using the hydrophobic photoactivable reagent [3H]diazofluorene, we observe an increased hydrophobic exposure in the molten globule state. These structural characteristics conform to the current views on the molten globule state, i.e. it has similar secondary structure but a poorly defined tertiary structure. Our fluorescence studies indicate the involvement of a premolten globule state in the native to molten globule state transition. This premolten globule state exists at pH 5.0 and has a very compact structure involving increased hydrophobic interactions in the protein interior. These results are also supported by circular dichroism studies.